The innuencc of individual broom snakeweed (GutferresiLr svworhrae [Pursh] Britt. & Rushby) plants on the distribution of buried viable seed and the distribution of plants in the field was studied in a desert grassland in southern New Mexico. Surface soil samples collected at 3 distances from a central broom snakeweed plant were watered in pots in a greenhouse and numbers of each species emerging were counted. Densities of each species were also determined in the field. Some species (Sporobolusf&xuosus [Thurb.] Rybd., S. contloctus Hitchc.,Descurujn&@utu& [Walt.] B&ton, and Dithyrea wislizmii Engehn.) emerged in greatest numbers from soil collected in the zones closest and at the greatest distances from the broom snakeweed. Emergence of other species declined in relation to distance from the central snakeweed plant. In the field, gmsses generally increased in rel8tion to distance from the central broom snakeweed plant while the pattern for forbs was not consistent.
those in the field. Nava (1970) found that more species emerged from soil collected beneath mesquite canopies than from soil collected from open spaces.
Established snakeweed plants may influence the ability of snakeweed itself, and of other species, to propagate. The objective of this study was to determine the number of buried viable seed in the soil around individual broom snakeweed plants, and to compare this potential with actual numbers found around broom plants in the field.
Description of Area
Portions of the study were conducted on the New Mexico State University College Ranch, 32 km north of Las Cruces in Dona Ana County. The rest of the study was conducted in a greenhouse on the campus of New Mexico State University. The field area is typical of the arid phase of semidesert grassland, with an average annual precipitation of 22.5 cm. Of this total, 55% occurs during the growing season, which is July, August, and September (Dwyer 1972) . Most of the remaining precipitation occurs in the fall and winter. Summer rainfall usually comes from highintensity, convectional thunderstorms (Paulsen and Ares (1962) . Annual rainfall is highly variable, and drought is common. The frost-free period is approximately 200 days, but the actual growing season varies between 90 and 100 days because of soil water limitations (Miller and Donart 1979 Service (1974) . The Wink soil series consists of a sandy loam surface layer, ranging from 12 to 150 cm in depth, overlaying a caliche layer. Thickness of the topsoil of the caliche horizon ranges from 42 to 67 cm, and the soil is classified as a deep sandy loam. Permeability is moderately rapid and the soil is welldrained with little surface runoff.
Materials and Methods
In July 1980,lO square-meter plots were located in a 20-year-old exclosure. Sample quadrats encompassed only 1 broom snakeweed plant located at the center of each quadrat. Each quadrat was divided into 3 distance zones: O-20 cm (1,600 cm*), 21-30 cm (2,000 cmr), and 3 l-50 cm (6,400 cmr) from the central broom snakeweed stem.
Four soil samples were collected from a 10.2-cm core to a 5 cm depth from each zone and in 4 different directions (east, west, south, and north) from the central broom snakeweed plant. Snakeweed plants were mature and about 40-60 cm tall. Soil samples from the 4 cores collected by zone were thoroughly mixed and air-dried. In the greenhouse, soil samples were placed 2 cm deep over sterile sand in perforated pots 17.5 cm in diameter and 20 cm tall. Soil containers were watered as needed to maintain soil water near field capacity. Composite soil samples collected from each zone were replicated 3 times in a completely randomized design. Seedlings that emerged from each treatment were identified and recorded daily. These were considered the number of viable seeds in the soil, although some seeds may germinate but not emerge. The seedlings were removed from the pots after they were identified. Records were kept for 10 months (August 1980 to May 1981 . Density of seedlings was calculated on the basis of the original core size. Vegetation on the field locations was sampled in September 1980 to determine plant density. Density of plants was determined separately for each zone (20-, 30-, and 50-cm distances) by counting all plants in each zone for all 10 quadrats in the exclosure.
Soil water was determined gravimetrically at 2 locations inside the canopy zone and outside the canopy zone of broom snakeweed. Soil water was determined at 2 depths (O-l 5 and 1 S-30 cm). Data were analyzed by analysis of variance procedures (Steel and Torrie 1960) , to compare emergence in soils collected at different distances from snakeweed plants. When the analysis of variance indicated a significant difference, means were compared by Tukey's procedure.
Results and Discussion
Densities of grasses and forbs emerging from the pots were significantly different (KO.05) among the 3 zones around the central broom snakeweed plant. Three different patterns of plant emergence from soils collected at varying distances from the central snakeweed plant were noted under greenhouse conditions. The first pattern was exemplified by the 2 dropseed species (S. contractus and S. jlexuosus), whose densities were higher in the zones closest and most distant from the central snakeweed plant (Table  1 ). Forbs such as spectaclepod (Dithyrea wislizenii Engelm.), tansy mustard (Lkscurainiapinnata [Walt.] B&ton), and annual snakeweed (Gutierrezia wrightii Greene) exhibited a similar pattern.
Another pattern was a declining density in relation to distance from broom snakeweed plants. Species exhibiting this pattern were black grama, fluffgrass, red three awn (Aristida longtbeta Steud.), portulaca (Portulaca mundula Johnst.), and globemallow (Sphaeralcea incana (Torr.) . Other species such as locoweed (Astragalus tephrodes Gray) and deer tongue (Crypantha crassisepala Torr. & Gray) were more abundant in the zone next to the broom snakeweed plant than in the other 2 zones (Table l) , and represented the third pattern.
Patterns in the field were not so clear-cut and densities were much lower than those in the greenhouse (Table 2) . Many species showed an increase in density away from the central snakeweed plant. These species included red three awn, black grama, both species of dropseed, desert holly (Perezia nana Gray), and globemallow. plant included fluffgrass, leatherweed croton (Croton corymbulosus Englem.), and broom snakeweed ( Table 2) .
The presence of viable seeds in the soil might be influenced by the distribution of parent plants, and by obstructions that impede blowing inflorescences and other propagules. Because many species were more abundant in the field in the zone 50 cm from the central snakeweed plant, emergence of seedlings from soil in the outer zone might be related to a greater density of parent plants in these zones. The distribution of seeds is also related to the motility of seeds.
Many grass inflorescences tend to break off when the plant matures. Broom snakeweed plants act as a barrier to the blowing inflorescences, and seeds of such species as mesa dropseed and three awn accumulate around the base of the broom snakeweed plants. Literature Cited
